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Sir: 

1 . I, Johan C. Fitter, am the sole inventor of the subject matter claimed in the above 
referenced application. 

2. I have reviewed the office action dated July 25, 2003, as well as the translated portions of 
JP 10-302785A, JP50-091728 and JP01-267965A. 

3. My invention is directed to a rechargeable electrochemical cell which is subjected to 
multiple charging and discharging cycles, each charging cycle having a charging portion 
corresponding to a gassing cliarge where gas is generated and a charging portion below the 
gassing charge. I have found that the presence of charge dependant impeding means disposed in 
the electrolyte and having a constituent bonded to the negative electrodes of the electrochemical 
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cell forms a barrier for impeding the gassing charge, tht; charge dependant impeding means being 
activated by the charging portion corresponding to the gassing charge and being deactivated by 
the charging portion below the gassing charge to limit gas generation when activated, but having 
no charge limiting effect below the gassing charge, and further, having substantially no effect 
during the discharge cycle. 

2. That these means are th^efore "charge dependant" is of particular importance, as this 
allows charging and discharging to proceed normally, activation of the impeding effect only 
occurring when the gassing charge level is reached, as described in the patent specification, pg. 
21 line 21 to pg. 22, line 2, with reference to Figures 4 and 5. The ability of the means to be so 
"charge dependant" is believed to be related to the specific type of attachment or bonding of the 
means to the negative electrode. 

3. For example, as shown in Figure 6, the means comprise quaternary ammonium 
compounds 38 with "heads" attached to the electrode suiface, and "tails" extending into the 
electrolyte, thereby impeding ion transport, and so the orientation is believed to be necessary to 
obtain the charge dependent impeding effect. 

4. I have enclosed as Exhibit 1 portions of chapter 10 from the book "Fundamentals of 
Electrochemical Deposition, entitled "Effect of Additives". 

5. Pages 171-173 describe adsorbate molecular orientation at an electrode surface. On page 
172 there is described a change from a parallel or vertical orientation, with a constituent bonded 
to an electrode surface, to an edgewise or horizontal orientation, where the entire molecule is 
attached or bonded to the electrode surface, of an adsorbate molecule. Changes in adsorbate 
concentration can result in reorientation, the parallel orientation occurring at low concentrations, 
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and there then being an irreversible reorientation to the edgewise configuration occurring as the 
concentration is increased. J 'igures 10.5 and 10.6 illustrate the molecular orientation of various 
molecules, and the packing density for parallel versus edgewise orientation. The parallel or 
vertical orientation is similai to the type of bonding or attachment of the charge dependant 
impeding means to the negative electrodes shown in my Figure 6. 

6, 1 have described in the specification how the concentration of the charge dependant 
impeding means from as little as 5 mg/1, up to about 1500 mg/1, functions well in accordance 
with my invention. [ have now conducted a test using dodecyldimethylbenzylammonium 
chloride, at about I percent concentration, in a lead acid battery and found that the impeding 
means are no longer "charge dependant" and remain activated, affecting both the discharge cycle, 
as the cell loses voltage faster and the charge cycle, as the ceil gains voltage faster. I believe this 
is due to a reorientation to the edgewise configuration caused by the higher concentration. 

7. According to JP50-091728, a concentration of 3'^ of the 

dodecyEdimethylbenzylammonium chloride was added to a Ni-Zn Alkaline battery electrolyte 
(30% KOH), and at such a concentration, in my opinion, charge dependant impeding means are 
not present, since the orientation would be edgewise, and remain in an activated state during any 
charging and discharging cycles. 

8, As to IP10-302785A, in my opinion, the inclusion of a fatty acid in a paste used to 
produce an anode could not provide the attachment oriejitation necessary to providing charge 
dependiint impeding means, and it appears this is demonstrated by the significant effects in the 
discharge cycle referenced in paragraph Oil, and shown in Table 3. 

9. As to JPO 1-267965, this relates solely to suppressing lead metal disassociation, that is, the 
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amount of lead ion present in the electrolyte. While it is not perfectly clear, it appears that the 
table included in the patent shows the proportional decrease in lead dissolved, from 45.2 mg/1, 
down to 1 .52 mg/1 as the ammonium concentration is increased from 0.5 up to 40 % wt., the 
lowest metal disassociation occurring over 25%. With these concentrations, charge dependant 
impeding means are clearly not found in JP '965. 

1 0. In none of these documents is there any suggestion that a particular orientation could 
provide activatable impeding means to reduce gassing, us found in my claimed invention. 
Further, the concentrations used render it a certainty that such an orientation was not inherent in 
any of the examples discussed in the cited documents. 

11. I believe the inventive electrochemical cell as presented in the claims of ray patent 
application is distinguishable from the prior art as these patents do not provide '^charge dependant 
impeding means" as required by these claims, and one skilled in this art would be particularly 
surprised that such distinctly beneficial effects could be achieved, even when compared to the 
same compounds, when the described bonding or attachment of a constituent is provided. 

I, the undersigned inventor, further declare that all statements herein of my own 
knowledge are true and that all statements made on information and belief are believed to be true 
and further, and that these statements are made with the knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of 
Title 18 of the United States Code and that such willful false statements may jeopardize the 
validity of the application or any patent issuing thereon. 
Date: ^^^<L^^ 9</J^. ^2d>cD^ 



Johan C. Titter, Inventor 
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(43)Date of publication of application : 13.11.1998 



(51)Int.CI. 



HOIM 4/14 
HOIM 10/06 



(21) Application number : 09-123160 



(71) Applicant : JAPAN STORAGE BATTERY CO 

LTD 

(72) Inventor : MUKASA TOMONORI 

ONARI MASAHIKO 



(22)Date of filing : 



24.04.1997 



r 



(54) LEAD-ACID BATTERY 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To maintain a stable battery performance over a long term by using a 
negative electrode activation material containing fatty acid added within a specific range, and 
specifying the added fatty acid as stearic acid or the salt thereof 

SOLUTION: A drop in the discharge capacity of high efficiency particularly increases according to an 
increase in the amount of added fatty acid and greatly increases, when the added amount exceeds 2%. 
Thus, the added amount is kept at 1% or less. A battery added with 0.05% or more of fatty acid loses 
Httle amount of liquid, showing an excellent liquid losing characteristic. These results show that the 
added amount of fatty acid is preferably 0.05% to 1%. The liquid losing characteristic is improved 
because hydrogen generating reaction is suppressed during overcharging by forming a fatty acid film 
on an active material surface, thereby raising hydrogen overvoltage and reducing a charge current for 
constant voltage charge. The fatty acid to be used is zinc stearate and higher fatty acid hardly dissolving 
into dilute sulfuric acid is preferable as the fatty acid. Particularly, stearic acid and the salt thereof are 
preferable. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid type lead accumulator characterized by using the negative-electrode active material 
which is the liquid type lead accumulator which degases these groups of electrode in a battery case by 
pouring in and energizing a predetermined dilute sulfuric acid on a cell after producing a cell using 
positive [ non-degassed ] and a negative-electrode board, and which is manufactured by the so-called 
battery-case Chemicals method, and by which the fatty acid was added. 

[Claim 2] The lead accumulator according to claim 1 characterized by the addition of a fatty acid being 
0.05 -l%of the weight. 

[Claim 3] The lead accumulator according to claim 1 or 2 characterized by the fatty acid to add being 
stearin acid or its salt. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] By pouring in and energizing a predetermined dilute sulfuric acid on a 
cell, after producing a cell using positive [ non-degassed ] and a negative-electrode board In the liquid 
type lead accumulator which degases these groups of electrode in a battery case and which is 
manufactured by the so-called battery-case Chemicals method the first invention It is characterized by 
using the negative-electrode active material by which the fatty acid's was added, and third invention is 
characterized by the fatty acid to add being stearin acid or its salt to ** characterized by the addition of a 
fatty acid being 0.05 - lwt% for the second invention. 
[0006] 

[Embodiments of the Invention] After the liquid type lead accumulator by this invention produces a cell 
using positive [ non-degassed ] and a negative-electrode board, by pouring in and energizing a 
predetermined dilute sulfuric acid on a cell, it is a liquid type lead accumulator which degases these 
groups of electrode in a battery case and which is manufactured by the so-called battery-case Chemicals 
method, and is characterized by using the negative-electrode active material by which the fatty acid was 
added. In addition, although addition of a fatty acid was added when it carried out kneading production 
of the negative-electrode paste, as an addition, 0.05 - lwt% is desirable. Stearin acid comparatively 
cheap as a kind of fatty acid or its salt is desirable. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to improvement of a liquid type 

lead accumulator. 

[0002] 

[Description of the Prior Art] The liquid type lead accumulator is used including the object for starting / 
lighting of an automobile for many uses, such as objects for electric vehicles for dc-battery fork hft 
trucks etc., and an object for deferment. In recent years, various improvement is advanced, in order that 
a lead accumulator may suppress the self-discharge under neglect, and in order to reduce the water 
refilling operation accompanying electrolytic-solution (dilute sulfuric acid) decomposition in use. As the 
typical thing, reduction of the antimony addition in a positive-electrode grid alloy or adoption of the 
positive-electrode grid made fi-om a lead alloy (lead-calcium-tin system alloy) which does not contain 
antimony is mentioned. 

[0003] In the case of the lead accumulator for automobiles, the temperature in the engine room in which 
the lead accumulator is installed becomes 70 degrees C or more at summer. Under such an elevated 
temperature, there was very much **** by the electrolytic-solution decomposition under overcharge of a 
battery (moisture solution), and it was inadequate for suppressing increase of low water loss just to 
advance the so-called above reduction in antimony or antimony free-ization. 
[0004] 

[Problem(s) to be Solved by the Invention] Then, the technical problem of this invention is improving 
the fall of the low water consumption of the lead accumulator used under an elevated temperature. 
[0005] 

[Means for Solving the Problem] By pouring in and energizing a predetermined dilute sulfuric acid on a 
cell, after producing a cell using positive [ non-degassed ] and a negative-electrode board In the liquid 
type lead accumulator which degases these groups of electrode in a battery case and which is 
manufactured by the so-called battery-case Chemicals method the first invention It is characterized by 
using the negative-electrode active material by which the fatty acid's was added, and third invention is 
characterized by the fatty acid to add being stearin acid or its salt to ** characterized by the addition of a 
-fatty acid being 0.05 - 1 wt% for the second invention. 
[0006] 

[Embodiments of the Invention] After the liquid type lead accumulator by this invention produces a cell 
using positive [ non-degassed ] and a negative-electrode board, by pouring in and energizing a 
predetermined dilute sulfuric acid on a cell, it is a liquid type lead accumulator which degases these 
groups of electrode in a battery case and which is manufactured by the so-called battery-case Chemicals 
method, and is characterized by using the negative-electrode active material by which the fatty acid was 
added. In addition, although addition of a fatty acid was added when it carried out kneading production 
of the negative-electrode paste, as an addition, 0.05 - lwt% is desirable. Stearin acid comparatively 
cheap as a kind of fatty acid or its sah is desirable. 
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[0007] 

[Example] Hereafter, this invention is explained based on an example. 
[0008] 

[Example 1] The positive-electrode grid made from a Pb-Sb system alloy (1.7%Sb) and the negative- 
electrode grid made from an Pb-calcium-Sn system alloy were filled up with positive [ for lead 
accumulators ], and the negative-electrode paste, respectively, digestion and dryness were given, and the 
non-degassed positive/negative plate was obtained. In addition, the negative-electrode paste used here 
was produced as follows. 

[0009] Proper quantity addition of a barium sulfate, a ligninsulfonic acid, and the carbon black was 
carried out at the ball mill formula lead powder, and after dry blending, the water of the specified 
quantity and the dilute sulfuric acid of specific gravity 1.4 were supplied one by one, and it kneaded. As 
an amount of barium sulfates, 0.05 - 2% can be used as an amount of carbon 0.05 to 1% as an amount of 
Hgninsulfonic acids 0.1% to 2%. Then, eight kinds of pastes which add a fatty acid 0 to 5% to this paste, 
knead again, and are shown in Table 1 were produced. In addition, weight % to a lead powder shows 
each of these additions. 

[0010] The cell was assembled combining these positive/negative plates, the dilute sulfuric acid of the 
specified quantity was poured in, battery-case Chemicals was given, and the liquid type lead 
accumulator of =1-8 shown in Table 2 was obtained. It united and the cell (= in Table 2 9-16) which 
assembled the cell using the type Chemicals finishing plate for ** which gave rinsing and dryness after 
carrying out tank formation of positive [ above ] and the negative-electrode board in the dilute sulfuric 
acid of specific gravity 1 .05 beforehand, poured in the predetermined dilute sulfuric acid, and performed 
the initial charge was also produced for comparison. Each of these cells is nominal capacity 48Ah(s) (5 
hour rate) and the type lead accumulators for [ nominal-voltage 12 / 55D23 ] the automobiles of V 
which were indicated by JIS D 5301. 
[0011] 
[Table 1] 
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Next, 5 hour-rate service capacity (25 degrees C) and high-rate-discharge capacity (300A, -15 degree C) 
of these cells were investigated, and 75-degree-CJIS light load life test was presented. In addition, 
although the examination was performed according to JIS D 5301, temperature of light load life test was 
raised and carried"out at 75 degrees C here. Moreover, the weight of a cell was measured during Hght 
load life test, and it investigated about the low water loss in a cycle. 

[0012] The low water loss under 5 hour-rate service capacity of these cells, the high-rate-discharge 
persistence time, and life test (average low water loss per 1 cycle charge and discharge) is shown in 
Table 3. Although the addition of a fatty acid was practically equal to 5 hour-rate service capacity when 
it was 1% or less, the fall of high-rate-discharge capacity became large, and they fell [ the fall ] greatly 
at 2% or more especially as the addition of a tank coal chemical product [ a battery-case coal chemical 
product and ] of a fatty acid increased, therefore, you should carry out an addition to 1% or less - ** - 
it thinks Moreover, the cell (=2-8) which added the fatty acid 0.05% or more in the battery-case coal 
chemical product had little low water loss under life test compared with elegance conventionally, and 
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the outstanding low water consumption was shown. From these results, the addition of a fatty acid is 

considered to be what has 0.05 - 1 desirable%. 

[0013] 
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By forming the coat of a fatty acid in an active material front face, it is made hard to happen the 
hydrogen generating reaction under overcharge, a hydrogen overvoltage goes up, and it is considered 
because the charging current in constant-potential charge was reduced that low water consumption 
improved by addition of the fatty acid to a negative-electrode active material. 

[0014] Although there is much low water loss of the tank coal chemical product (=10-16) which added 
the fatty acid compared with this invention article, it is considered because some fatty acids eluted and 
disappeared from the negative-electrode active material at the time of tank Chemicals or rinsing after 
Chemicals. 
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[0015] In addition, about the life performance of these cells, each was 5500 to 6500 cycle and it was 
practically equal. 

[0016] Although the fatty acid used here was a zinc stearate, even if it used the palmitic acid, the lauric 
acid, and the myristic acid, it had the same effect. The higher fatty acid to which the dissolution to a 
dilute sulfuric acid cannot start a fatty acid easily is desirable, and especially stearin acid and its salt are 
desirable. 

[0017] Moreover, it is not added in order to prevent oxidization of the negative-electrode active material 
(spongy metal lead) after Chemicals and rinsing / dryness (vacuum drying) among the atmosphere, and 
the stearin acid used as an active material additive of the conventional negative-electrode board for tank 
Chemicals is not used for the purpose of improvement in low water consumption Hke this invention. 
Therefore, the technology of above-mentioned tank Chemicals is not related to this invention at all, not 
using a fatty acid as a negative-electrode active material additive for battery-case Chemicals in the 
former. 
[0018] 

[Effect of the Invention] As mentioned above, it is the liquid type lead accumulator manufactured by the 
battery-case Chemicals method according to this invention as the example described, and the industrial 
value - the liquid type lead accumulator characterized by using the negative-electrode active material 
which added a fatty acid or its salt can maintain the cell performance by which **** in use under an 
elevated temperature could not happen easily, and was stabilized for a long period of time ~ becomes 
size. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



12/12/2003 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to improvement of a liquid type 
lead accumulator. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Then, the technical problem of this invention is improving 
the fall of the low water consumption of the lead accumulator used under an elevated temperature. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, it is the Hquid type lead accumulator manufactured by the 
battery-case Chemicals method according to this invention as the example described, and the industrial 
value -- the liquid type lead accumulator characterized by using the negative-electrode active material 
which added a fatty acid or its salt can maintain the cell performance by which **** in use under an 
elevated temperature could not happen easily, and was stabilized for a long period of time ~ becomes 
size. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



12/12/2003 



Page 1 of 1 

* NOTICES* 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] The liquid type lead accumulator is used including the object for starting / 
Ughting of an automobile for many uses, such as objects for electric vehicles for dc-battery fork lift 
trucks etc., and an object for deferment. In recent years, various improvement is advanced, in order that 
a lead accumulator may suppress the self-discharge under neglect, and in order to reduce the water 
refilling operation accompanying electrolytic-solution (dilute sulfuric acid) decomposition in use. As the 
typical thing, reduction of the antimony addition in a positive-electrode grid alloy or adoption of the 
positive-electrode grid made from a lead alloy (lead-calcium-tin system alloy) which does not contain 
antimony is mentioned, 

[0003] In the case of the lead accumulator for automobiles, the temperature in the engine room in which 
the lead accumulator is installed becomes 70 degrees C or more at summer. Under such an elevated 
temperature, there was very much **** by the electrolytic-solution decomposition under overcharge of a 
battery (moisture solution), and it was inadequate for suppressing increase of low water loss just to 
advance the so-called above reduction in antimony or antimony free-ization. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, this invention is explained based on an example. 
[0008] 

[Example 1] The positive-electrode grid made from a Pb-Sb system alloy (1.7%Sb) and the negative- 
electrode grid made from an Pb-calcium-Sn system alloy were filled up with positive [ for lead 
accumulators ], and the' negative-electrode paste, respectively, digestion and dryness were given, and the 
non-degassed positive/negative plate was obtained. In addition, the negative-electrode paste used here 
was produced as follows. 

[0009] Optimum dose addition of a barium sulfate, a ligninsulfonic acid, and the carbon black was 
carried out at the ball mill formula lead powder, and after dry blending, the water of the specified 
quantity and the dilute sulfuric acid of specific gravity 1.4 were supplied one by one, and it kneaded. As 
an amount of barium sulfates, 0.05 - 2% can be used as an amount of carbon 0.05 to 1% as an amount of 
ligninsulfonic acids 0.1% to 2%. Then, eight kinds of pastes which add a fatty acid 0 to 5% to this paste, 
knead again, and are shown in Table 1 were produced. In addition, weight % to a lead powder shows 
each of these additions. 

[0010] The cell was assembled combining these positive/negative plates, the dilute sulfuric acid of the 
specified quantity was poured in, battery-case Chemicals was given, and the liquid type lead 
accumulator of =1-8 shown in Table 2 was obtained. It united and the cell (= in Table 2 9-16) which 
assembled the cell using the type Chemicals finishing plate for ** which gave rinsing arid dryness after 
carrying out tank formation of positive [ above ] and the negative-electrode board in the dilute sulfuric 
acid of specific gravity 1.05 beforehand, poured in the predetermined dilute sulfuric acid, and performed 
the initial charge was also produced for comparison. Each of these cells is nominal capacity 48Ah(s) (5 
hour rate) and the type lead accumulators for [ nominal-voltage 12 / 55D23 ] the automobiles of V 
which were indicated by JIS D 5301. 
[0011] 
[Table 1] 
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[Table 2] 
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Next, 5 hour-rate service capacity (25 degrees C) and high-rate-discharge capacity (300 A, -15 degree C) 
of these cells were investigated, and 75-degree-CJIS light load life test v^as presented. In addition, 
although the examination was performed according to JIS D 5301, temperature of light load life test was 
raised and carried out at 75 degrees C here. Moreover, the weight of a cell was measured during light 
load life test, and it investigated about the low water loss in a cycle. 

[0012] The low water loss under 5 hour-rate service capacity of these cells, the high-rate-discharge 
persistence time, and life test (average low water loss per 1 cycle charge and discharge) is shown in 
Table 3. Although the addition of a fatty acid was practically equal to 5 hour-rate service capacity when 
it was 1% or less, the fall of high-rate-discharge capacity became large, and they fell [ the fall ] greatly 
at 2% or more especially as the addition of a tank coal chemical product [ a battery-case coal chemical 
product and ] of a fatty acid increased, therefore, you should carry out an addition to 1% or less ~ ** - 
it thinks Moreover, the cell (=2-8) which added the fatty acid 0.05% or more in the battery-case coal 
chemical product had little low water loss under life test compared with elegance conventionally, and 
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the outstanding low water consumption was shown. From these results, the addition of a fatty acid is 
considered to be what has 0.05 - 1 desirable%. 



[0013] 
[ Table 31 
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By forming the coat of a fatty acid in an active material front face, it is made hard to happen the 
hydrogen generating reaction under overcharge, a hydrogen overvoltage goes up, and it is considered 
because the charging current in constant-potential charge was reduced that low water consumption 
improved by addition of the fatty acid to a negative-electrode active material. 

[0014] Although there is much low water loss of the tank coal chemical product (=10-16) which added 
the fatty acid compared with this invention article, it is considered because some fatty acids eluted and 
disappeared from the negative-electrode active material at the time of tank Chemicals or rinsing after 
Chemicals. 
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[0015] In addition, about the life performance of these cells, each was 5500 to 6500 cycle and it was 
practically equal. 

[0016] Although the fatty acid used here was a zinc stearate, even if it used the palmitic acid, the lauric 
acid, and the myristic acid, it had the same effect. The higher fatty acid to which the dissolution to a 
dilute sulfuric acid cannot start a fatty acid easily is desirable, and especially stearin acid and its salt are 
desirable. 

[0017] Moreover, it is not added in order to prevent oxidization of the negative-electrode active material 
(spongy metal lead) after Chemicals and rinsing / dryness (vacuum drying) among the atmosphere, and 
the stearin acid used as an active material additive of the conventional negative-electrode board for tank 
Chemicals is not used for the purpose of improvement in low water consumption like this invention. 
Therefore, the technology of above-mentioned tank Chemicals is not related to this invention at all, not 
using a fatty acid as a negative-electrode active material additive for battery-case Chemicals in the 
former. 



[Translation done.] 
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Abstract of J P1 267965 

PURPOSE:To improve the recovery charging characteristic and provide a trait to sustain with overdischarge am 
being left as it is for a long time, by adding quarternary ammonium ions. 

CONSTITUTION :With co-existence of quarternary ammonium having common ion as SO, a weak electrolytic PI 
reduces its electric dissociativeness, and the concentration of Pb<2+> is suppressed. That is, the electric 
dissociativeness (concentration of Pb<2+>) of PbS04 is invertedly proportional to the concentration of the quat^ 
ammonium ions added. Accordingly admission of charging is improved by adding tetraethyl-ammonium ions or 
tetramethyl-ammonium ions as quaternary ammonium ion to the electrolyte. Even under long-term left condition 
charge condition, existence of the quarternary ammonium ion has good effect. 
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(54) SEALED LEAD-ACID BATTERY 

(57)Abstract: 

PURPOSE: To improve the recovery charging characteristic and provide a trait to sustain with 
overdischarge and being left as it is for a long time, by adding quartemary ammonium ions. 
CONSTITUTION: With co-existence of quartemary ammonium having common ion as SO, a weak 
electrolytic PbS04 reduces its electric dissociativeness, and the concentration of Pb2+ is suppressed. 
That is, the electric dissociativeness (concentration of Pb2+) of PbS04 is ;iwM.edly proportional to the 
concentration of the quaternary ammonium ions added. Accordingly admission of charging is improved 
by adding tetraethyl-ammonium ions or tetramethyl-ammonium ions as quaternary ammonium ion to 
the electrolyte. Even under long-term left condition and charge condition, existence of the quartemary 
ammonium ion has good effect. 
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